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LED RETROFIT LAMP WITH A STRIKE
BARRIER

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a continuation-in-part of U.S. appli-
cation Ser. No. 14/304,964, filed Jun. 15, 2014, the disclo-

sures of which are hereby incorporated by reference 1n their
entirety.

FIELD OF THE INVENTION

The present invention relates to a retrofit LED (Light
Emitting Diode) lamp suitable for operation with ballast,
and more particularly to a LED retrofit lamp with a strike
barrier.

BACKGROUND

The development of LED lighting technology paved the
way lfor replacement of fluorescent lamp running on the
ballast with the LED retrofit lamps. The replacement of
fluorescent lamps with LED lamps requires a considerable
investment 1n term of labor cost for removing the existing
fluorescent fixtures and replacing them with the LED lamps.

Various LED replacement lamps were proposed that are
adaptable to work with the ballast and thus avoiding the need
for replacing ballast fixtures. These LED replacement lamps
operates on the AC voltage provided by the ballast. How-
ever, these LED replacement lamps are not compatible with
all kind of ballasts, especially older models. Normally a
fluorescent tube does not conduct current until an arc voltage
1s reached and starts conducting at normal rate once the arc
voltage 1s breached. The LED lamp shows no such behavior
and starts conducting and turming on as soon as a voltage 1s
applied. However certain ballasts either look for a barrier or
have a sub-circuit that depends on a barrier being present.
Thus these modern LED replacement lamps are imncompat-
ible with certain ballast types.

In order to overcome the alforementioned disadvantages,
the present mvention provides a LED retrofit lamp that
provides a strike barrier to the fluorescent ballasts.

BRIEF SUMMARY OF THE

INVENTION

A strike barrier for driving an LED retrofit lamp com-
prising a thyristor having a first terminal, a second terminal
and a third terminal, said first terminal 1s connected to a
bridge rectifier, said second terminal 1s connected to the
LED and said third terminal is connected to a series of
components that programs the magmtude of the strike
barrier. The series of components 1s a resistor divider having,
a first resistor placed between the second terminal and the
third terminal of the thyristor, and a second resistor placed
between the third terminal of the thyristor and a second node
present between a first node and the second resistor. The
thyristor 1s silicon controlled rectifier and latching value of
the thyristor 1s set usmg the resistor divider. An input source
for the strike barrier 1s a ballast having a ratlng of 270V
RMS 25 kHz voltage source and a 420 Ohm series resistor.
The first terminal 1s an anode terminal, the second terminal
1s a cathode terminal and the third terminal 1s a gate terminal
respectively.

A strike barrier for driving an LED retrofit lamp com-
prising: a first silicon controlled rectifier having a gate
terminal, a cathode terminal and an anode terminal con-
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nected to a bridge rectifier; a first resistor divider having a
first resistor between the gate terminal and the anode ter-
minal, and a second resistor placed between the gate termi-
nal and the cathode terminal of the first silicon controlled
rectifier; a second silicon controlled rectifier having a gate
terminal, a cathode terminal and an anode terminal, said
anode terminal of the second silicon controlled rectifier is
connected to a first node present between the cathode
terminal of the first silicon controlled rectifier and the
second resistor; a second resistor divider having a third
resistor placed between the gate terminal and the cathode
terminal of the second silicon controlled rectifier, and a
fourth resistor placed between the gate terminal of the
second controlled rectifier and a second node present
between the first node and the second resistor; a fifth resistor
in parallel to the first silicon controlled rectifier connecting
output from the bridge rectifier to the second silicon con-
trolled rectifier, wherein a first end of the fifth resistor 1s
connected to the input to first silicon controlled rectifier and
a second end of the fifth resistor 1s connected to the first node
and the second node; wherein a third node between the
cathode terminal and the gate terminal of the second silicon
controlled rectifier 1s an output of the strike barrier.

The fifth resistor transfers the current coming from the
bridge rectifier to the second silicon controlled rectifier
bypassing the first silicon controlled rectifier. A latching
value of the first silicon controlled rectifier and the second
silicon controlled rectifier 1s set using the first resistor
divider and the second resistor divider respectively. The
latching value of the first silicon controlled rectifier and
second silicon controlled rectifier 1s set to 400V. On latching,
of the second silicon controlled rectifier, the first silicon
controlled rectifier latches after attaining latching value. The
strike barrier further comprises a first capacitor connected 1n
parallel to the second resistor. The first silicon controlled
rectifier 1s latched using the first capacitor having a capaci-
tance value of 1 nF to 20 nF. The strike barrier turther
comprises a second capacitor connected 1n parallel to the
third resistor. The second silicon controlled rectifier 1s
latched using the second capacitor having a capacitance
value of 1 nF to 20 nF. The first resistor and fourth resistor
are having a resistance value of 1 M£2 to 10 ME2 and the

second resistor and third resistor are having a resistance
value of 1 k€2 to 10 k€. The fifth resistor 1s having a
resistance value 50 k€2 to 100 k€2. The mnput source for the
strike barrier 1s a ballast and the output of the strike barrier
1s connected to a Zener diode. The ballast 1s having a rating
of 270V RMS 25 kHz voltage source and a 420 Ohm series
resistor. The strike barrier 1s compatible with UL ANSI
requirement for a normal mode and an abnormal mode. In
the normal mode, the first silicon controlled rectifier and
second silicon controlled rectifier are open, thereby conduct-
ing a small amount of current. In the abnormal mode, 1f any
ol the first silicon controlled rectifier and the second silicon
controlled rectifier gets shorted, the other acts as a barrier
and 11 any other components get shorted, a hard short 1s
created to the ballast resulting into opening a fuse.

BRIEF DESCRIPTION OF THE

DRAWINGS

The preferred embodiment of the invention will herein-
alter be described 1n conjunction with the appended draw-
ings provided to illustrate and not to limit the scope of the
invention, wherein like designation denote like element and

in which:
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FIG. 1 illustrates a LED retrofit lamp circuit with a bridge
rectifier and a strike barrier in accordance with an embodi-

ment of the present invention.

FI1G. 2 illustrates a circuit for a LED lamp having cathode
heater resistance replicated 1n accordance with an embodi-
ment of the present invention.

FIG. 3A 1llustrates a schematic representation of a LED
lamp with a strike barrier 1n accordance with an embodiment
of the present invention.

FIG. 3B 1llustrates the components of a strike barrier used
in accordance with an embodiment of the present invention.

FIG. 3C illustrates the strike barrier with a latching
capacitor in accordance with another embodiment of the
present mvention.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

In the following detailed description of embodiments of
the mvention, numerous speciiic details are set forth in order
to provide a thorough understanding of the embodiment of
invention. However, it will be obvious to a person skilled 1n
art that the embodiments of invention may be practiced with
or without these specific details. In other instances well
known methods, procedures and components have not been
described in details so as not to unnecessarily obscure
aspects of the embodiments of the 1nvention.

Furthermore, it will be clear that the invention 1s not
limited to these embodiments only. Numerous modifica-
tions, changes, variations, substitutions and equivalents will
be apparent to those skilled 1n the art, without parting from
the spirit and scope of the mvention.

Rapid Start and Programmed Start Florescent ballasts
preheat the cathodes prior to generating a high enough
voltage to strike and arc along the length of the fluorescent
tube. The tube 1s non-conductive until this arc voltage
(typically 300-600V) 1s reached, then the tube conducts 1n
the range of 100V. In a simple LED retrofit, the LEDs show
no such behavior, conducting and turning on as soon as a
voltage 1s applied. However some ballast either look for a
barrier or have sub-circuits that depend on a barrier being
present, thus making the LED lamp incompatible with the
fluorescent ballast.

In an embodiment the present invention provides a LED
retrofit lamp that contains a circuit called a “strike barrier”.
The strike barrier allows the LED retrofit lamp to have the
same behavior as that of a fluorescent lamp. The strike
barrier 1s a controllable barrier that does not allow current
conduction t1ll a threshold voltage, but when breached by a
threshold voltage, the circuit latches and allows the conduc-
tion at normal operating voltage. The strike value of the
barrier can be tuned by choosing the value of the Zener
diode on the gate of the TRIAC.

In another embodiment the present invention provides an
improved circuit that replicates the cathode heater resistance
of a fluorescent lamp to rapid start and programmed start
ballasts. The improved circuit comprises a target resistor in
front of the bridge rectifier. The resistance value of the
resistor can vary from 10 ohm to 30 ohm. The resistor
provides the ballast with an alternate path.

FI1G. 1 illustrates a LED retrofit lamp circuit with a bridge
rectifier and a strike barrier in accordance with an embodi-
ment of the present invention. The circuit comprises a bridge
rectifier 102 and a strike barrier 104. The bridge rectifier 102
converts the AC voltage supplied from the ballast to the DC
voltage required for the LED array. The bridge rectifier 1s
made of Schottky diodes. Since the fluorescent tube works
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of the principle of arc voltage wherein the ballast preheats
the cathode prior to generating a high enough voltage to
strike and arc along the length of the fluorescent tube.
Therefore the ballast designed for the tfluorescent tube either
looks for a barrier or have a sub-circuit that depends on a
barrier being present. The LED retrofit lamp does not require
an arc voltage and start operating as soon as a voltage 1s
applied. However since LED retrofit lamps or tubes are
designed to operate with the existing circuit of fluorescent
tube, therefore the LED retrofit tube must provide a barrier
for the existing ballast. The strike barrier 104 of the circuit
provides a barrier to the ballast. The strike barrier 104 allows
the LED retrofit lamp to have a same behavior as that of the
fluorescent tube. The strike barnier 104 provides the LED
retrofit tube a controllable barrier that does not allow current
conduction, but once breached the circuit latches and allows
conduction at normal operating voltage. The strike barrier
comprises a TRIAC (Triode for Alternating current) 106 that
can conduct current in either direction when i1t 1s turned on.
The main terminals of the TRIAC 106 are connected to a
first connection terminal of the ballast at one end and to the
bridge rectifier 102 at the second end, such that the TRIAC
106 conducts the current from the ballast to the bridge
rectifier 102 once 1t 1s turned on. The TRIAC 106 gets
conductive when a triggering current 1s applied to 1ts gate
terminal 108. The gate terminal 108 of the TRIAC 106 1s
connected to the second connection terminal of the ballast,
such that the gate terminal 108 1s 1n parallel to the bridge
rectifier 102. A Zener diode 110 and a diode 112 are present
on the line connecting the gate terminal 108 with second
connection terminal of the ballast output. The Zener diode
110 1s placed 1n reverse orientation such that it will not allow
the current to conduct to the gate terminal 108 of TRIAC
106 until the breakdown voltage 1s reached. The Zener diode
110 and the TRIAC 106 collectively perform the function of
strike barrier 104. At the mitial start up of the lamp, the
Zener diode 110 prevents the current to tlow through 1t until
a breakdown voltage 1s achieved. When the breakdown
voltage 1s achieved the Zener diode 110 allows the current
to flow from 1t and the current when reached to the TRIAC
106 triggers on the TRIAC and the current from the ballast
input flows to the bridge rectifier 102.

In an embodiment of the present mvention the bridge
rectifier 1s made of schottky diodes.

In another embodiment of the present invention, a method
to replicate the cathode heater circuit of a fluorescent lamp
1s provided. The conventional retrofit LED lamp uses resis-
tor tuned to the same value as the hot cathode heater circuit,
but the resistor results 1n wasted power as the arc current
must also flow through them. When the LEDs are 1 a
non-conductive state at a zero crossing of the ballast current,
the cathode impedance 1s near infinite. When the LEDs are
in a conductive state at the peak of a current cycle; circuit 1s
able to conduct, but the impedance 1s nearly infinite in the
opposite direction. The method of the present invention adds
a resistance 1n front of the bridge rectifier. The resistor 1s
placed at the mput of the pluralities of pins, thus providing
an alternate path to the ballast current. FIG. 2 1llustrates a
circuit for a LED lamp having cathode heater resistance
replicated 1n accordance with an embodiment of the present
invention. A resistor 202 1s placed at both the input of the
first connection terminal and second connection terminal of
the ballast. The resistance of resistor 202 1s equivalent to the
cathode heater resistance. The resistance 202 provides an
alternate path to the ballast voltage.

In an embodiment of the present invention, a strike barrier
with a controllable barrier latching for the needed short
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abnormal test protection to pass the UL 1993.0O0LYV standard
for ballast driven lamps 1s provided. The strike barrier
resolves the compatibility 1ssue present with some ballasts
that are unstable 1f the lamp begins condition at a low
voltage.

FIG. 3A illustrates a schematic representation of a LED
lamp with a strike barrier 1n accordance with an embodiment
of the present invention. The LED retrofit lamp having a
strike barrier 300 comprises a plurality of pins (pinl, pin2,
pin3 and pind) that receive input from a ballast source, a
bridge rectifier 302 for converting AC voltage coming from
the ballast through the plurality of pins to the DC voltage
and supplying the DC voltage to the strike barrier 300, a
Zener diode 308 connected to an output coming from the
strike barrier 300, a fuse 310 between the plurality of pins
and the bridge rectifier 302, and one or more light emitting
diodes 318 connected to the Zener diode 308. The strike
barrier 300 comprises a thyristor 204 connected to a resistor
divider 206. The resistor divider 206 comprising a {irst
resistor 206a and a second resistor 2065. The thyristor 204
has a first terminal, a second terminal and a third terminal as
an anode terminal, a cathode terminal and a gate terminal
respectively. The anode terminal 1s connected to output of
the bridge rectifier 302, the cathode terminal 1s connected to
the LED 318 and the gate terminal 1s connected to the
resistor divider 206. The first resistor 206a of the resistor
divider 206 1s present between the second terminal and the
third terminal of the thyristor 204 and the second resistor
2065 1s connected between the third terminal of the thyristor
204 and a second node 2085 present between a {irst node
208a and the second resistor 2065. The first node 208a 1s
present between the first terminal of the thyristor 204 and at
the output of the bridge rectifier 302. The resister divider 206
programs the magnitude of the strike barrer.

In an embodiment of the present invention, the thyristor
204 used 1s a silicon controlled rectifier. The thyristor act as
a barrier to the forward voltage until it get latched by the
forwarding current.

The bridge rectifier 302 converts the AC voltage supplied
from the ballast to the DC voltage required for driving said
one or more light emitting diode 318. When the bridge
rectifier 302 starts conducting current, the thyristor 204
receives the current and latches after attaining the latching
value. The latching value of the thyristor 204 1s set using the
resistor divider 206. In an embodiment, the latching value of
the thyristor 204 1s set to 400V. When the thyristor 204 has
latched, the strike barrier 300 outputs the current to the
Zener diode 308. The Zener diode then conducts the current
to flow 1n the forward direction to said one or more light
emitting diode 318, till 1t reaches a threshold voltage. When
the Zener diode 308 attains the threshold voltage, it starts
conducting 1n the reverse direction 1n order to prevent said
one or more light emitting diode 318 to getting 1t damaged.

FIG. 3B 1llustrates the components of a strike barrier used
in accordance with an embodiment of the present invention.
The LED retrofit lamp having a strike barrier 300 comprises
a plurality of pins (pinl, pin2, pin3 and pind) that receive
input from a ballast source, a bridge rectifier 302 {for
converting AC voltage coming from the ballast through the
plurality of pins to the DC voltage and supplying the DC
voltage to the Strike barrier 300, a Zener diode 308 con-
nected to an output coming from the strike barrier 300, a fuse
310 between the plurality of pins and the bridge rectifier
302, and one or more light emitting diodes 318 connected to
the Zener diode 308. The strike barrier 300 comprises a first
s1licon controlled rectifiers 304 having a first resistor divider
312 and a second silicon controlled rectifier 306 with a
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second resistor divider 314. The first resistor divider 312
comprising a first resistor 312a and a second resistor 3125.
The second resistor divider 314 has a third resistor 314a and
a fourth resistor 314b6. A fifth resistor 316 1s connected 1n
parallel with the first silicon controlled rectifier 304. The
first silicon controlled rectifier 304 has a gate terminal, a
cathode terminal and an anode terminal which 1s connected
to output of the bridge rectifier 302. The first resistor 312a
of the first resistor divider 312 1s present between the gate
terminal and the anode terminal, and the second resistor
3125 1s connected between the gate terminal and the cathode
terminal of the first silicon controlled rectifier 304. The
second silicon controlled rectifier 306 has a gate terminal, a
cathode terminal and an anode terminal, where the anode
terminal of the second silicon controlled rectifier 306 1s
connected to a first node 320a present between the cathode
terminal of the first silicon controlled rectifier 304 and the
second resistor 312b6. The second resistor divider 314 con-
sists of the third resistor 314a present between the gate
terminal and the cathode terminal of the second controlled
rectifier 306 and the fourth resistor 3145 is present between
the gate terminal of the second controlled rectifier 306 and
a second node 3205 which 1s present between the first node
320a and the second resistor 312b. The fifth resistor 316 1s
connected 1n parallel to the first silicon controlled rectifier
304 that relay or bypass the output from the bridge rectifier
to the anode terminal of the second silicon controlled
rectifier 306. A first end of the fifth resistor 316 1s connected
to the mput to first silicon controlled rectifier 304 and a
second end of the fifth resistor 316 1s connected to the first
node 320q and the second node 3205.

In an embodiment of the present invention, the first
resistor 312a and the fourth resistor 3145 are having a
resistance value of 1 MQ to 10 MQ, the second resistor 3125
and the third resistor 314a are having a resistance value of
1 k€2 to 10 k€2 and the fifth resistor 316 1s having a resistance
value 50 k€2 to 100 k€2.

In an embodiment of the present invention, the first silicon
controlled rectifier 304 and the second silicon controlled
rectifier 306 are latched through a capacitor.

In another embodiment of the present invention, the first
resistor 312a and the fourth resistor 3145 have a rating 1M,
La W, 400V and the second resistor 3125 and the third
resistor have a rating of 3.01K, ¥4 W, and the fifth resistor
316 has a rating of 100K, 2 W, 400V,

The bridge rectifier 302 converts the AC voltage supplied
from the ballast to the DC voltage required for driving said
one or more light emitting diode 318. When the bridge
rectifier 302 starts conducting current, the fifth resistor 316
transiers the current coming ifrom the bridge rectifier 302 to
the second silicon controlled rectifier 306, thus bypassing
the first silicon controlled rectifier 304. The latching value of
the first silicon controlled rectifier 304 and the second
s1licon controlled rectifier 306 1s set using the first resistor
divider 312 and the second resistor divider 314 respectively.
In an embodiment, the latching value of the first silicon
controlled rectifier 304 and the second silicon controlled
rectifier 306 1s set to 400V. When the second silicon con-
trolled rectifier 306 receives the current through the fifth
resistor 316, the second silicon controlled rectifier latches
first after attaining the latching value. Thereafter, the current
starts conducting towards the gate terminal of the first
silicon controlled rectifier 304 and get latched on attaining
the latching value.

When both the first silicon controlled rectifier 304 and the
second controlled rectifier 306 has latched, the strike barrier
300 outputs the current to the Zener diode 308. The Zener
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diode then conducts the current to flow in the forward
direction to said one or more light emitting diode 318, t1ll 1t

reaches a threshold voltage. When the Zener diode 308

attains the threshold voltage, it starts conducting in the
reverse direction 1n order to prevent said one or more light
emitting diode 318 to getting 1t damaged.

In an embodiment of the present invention, a set of
capacitor can be used for latching of the first silicon con-
trolled rectifier and the second silicon controlled rectifier in
the strike barrier. FIG. 3C 1illustrates the strike barrier 300
with a latching capacitor 1n accordance with another
embodiment of the present invention. The strike barrier 300
includes a first capacitor 322 connected in parallel to the
second resistor 3126 and a second capacitor 324 connected
in parallel to the third resistor 314a. The first silicon
controlled rectifier 304 1s latched using the first capacitor
322 and the second silicon controlled rectifier 306 1s latched
using the second capacitor 324. The first capacitor 322 and
the second capacitor 324 are having a capacitance value of
1 nF to 20 nF 1 order to latch the first silicon controlled
rectifier and the second silicon controlled rectifier.

In one implementation, the input source for the strike
barrier 1s a ballast having a rating of 270V RMS 25 kHz
voltage source and a 420 Ohm series resistor. The strike
barrier 1s compatible with UL ANSI requirement for oper-
ating 1n a normal mode and an abnormal mode. In the normal
mode, the first silicon controlled rectifier 304 and second
silicon controlled rectifier 306 1s open, thereby conducts a
very small amount of current. While, 1n the abnormal mode,
if any of the first silicon controlled rectifier 304 and the
second silicon controlled rectifier 306 gets shorted, the other
acts as a barrier and 1f any other components get shorted, a
hard short 1s created to the ballast that results mnto opening
the fuse 310.

The foregoing merely illustrates the principles of the
present invention. Other variations to the disclosed embodi-
ments can be understood and effected by those skilled 1n the
art 1n practicing the claimed invention from a study of the
drawings, the disclosure, and the appended claims. In the
claims, the word “comprising” does not exclude other ele-
ments or steps and the indefinite article “a” or “an” does not
exclude a plurality. The mere fact that certain measures are
recited 1n mutually different dependent claims does not
indicate that a combination of these measures cannot be used
advantageously. Any reference signs 1n the claims should not
be construed as limiting the scope of the claims. Various
modifications and alterations to the described embodiments
will be apparent to those skilled in the art in view of the
teachings herein. It will thus be appreciated that those skilled
in the art will be able to devise numerous techniques which,
although not explicitly described herein, embody the prin-
ciples of the present invention and are thus within the spirit
and scope of the present invention. All references cited
herein are incorporated herein by reference in their entire-
ties.

We claim:

1. A strike barrier for dniving an LED retrofit lamp

comprising:

a first silicon controlled rectifier having a gate terminal, a
cathode terminal and an anode terminal connected to a
bridge rectifier;

a first resistor divider having a first resistor between the
gate terminal and the anode terminal, and a second
resistor placed between the gate terminal and the cath-
ode terminal of the first silicon controlled rectifier;

a second silicon controlled rectifier having a gate termi-
nal, a cathode terminal and an anode terminal, said
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anode terminal of the second silicon controlled rectifier
1s connected to a first node present between the cathode
terminal of the first silicon controlled rectifier and the
second resistor;

a second resistor divider having a third resistor placed
between the gate terminal and the cathode terminal of
the second silicon controlled rectifier, and a fourth
resistor placed between the gate terminal of the second
controlled rectifier and a second node present between
the first node and the second resistor;

a fifth resistor in parallel to the first silicon controlled
rectifier connecting output from the bridge rectifier to
the second silicon controlled rectifier, wherein a first
end of the fifth resistor 1s connected to the mput to first
s1licon controlled rectifier and a second end of the fifth
resistor 1s connected to the first node and the second
node;

wherein a third node between the cathode terminal and the
gate terminal of the second silicon controlled rectifier 1s
an output of the strike barrer.

2. The strike barrier of claim 1, wherein the fifth resistor
transier the current coming from the bridge rectifier to the
second silicon controlled rectifier bypassing the first silicon
controlled rectifier.

3. The strike barrier of claim 1, wherein latching value of
the first silicon controlled rectifier and the second silicon
controlled rectifier 1s set using the first resistor divider and
the second resistor divider respectively.

4. The strike barrier of claim 3, wherein the latching value
of the first silicon controlled rectifier and second silicon
controlled rectifier 1s set to 400V,

5. The strike barrier of claim 1, wherein the strike barrier
further comprises a first capacitor connected in parallel to
the second resistor.

6. The strike barrier of claim 5, wherein the first silicon
controlled rectifier 1s latched using the first capacitor.

7. The strike barrier of claim 35, Wherem the first capacitor
1s having a capacitance value of 1 nF to 20 nF.

8. The strike barrier of claim 1, wherein the strike barrier
turther comprises a second capacitor connected 1n parallel to
the third resistor.

9. The strike barrier of claim 8, wherein the second silicon
controlled rectifier 1s latched using the second capacitor.

10. The strike barrier of claim 8, wherein the second
capacitor 1s having a capacitance Value of 1 nF to 20 nF.

11. The strike barrier of claim 1, wherein the first resistor
and fourth resistor are having a resistance value of 1 ME2 to
10 MQ.

12. The strike barrier of claim 1, wherein the second
resistor and third resistor are having a resistance value of 1
k€2 to 10 k€.

13. The strike barrier of claim 1, wherein the fifth resistor
1s having a resistance value 50 k€2 to 100 k€.

14. The strike barrier of claim 1, wherein the output of the
strike barrier 1s connected to a Zener diode.

15. The strike barrier of claim 1, wherein the strike barrier
1s compatible with UL ANSI requirement for a normal mode
and an abnormal mode.

16. The strike barrier of claim 15, wherein in the normal
mode, the first silicon controlled rectifier and second silicon
controlled rectifier are open, thereby conducting a small
amount of current.

17. The strike barrier of claim 15, wherein 1n the abnormal
mode, 1f any of the first silicon controlled rectifier and the
second silicon controlled rectifier gets shorted, the other acts
as a barrier and 1t any other components get shorted, a hard
short 1s created to the ballast resulting into opening a fuse.
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